Learning objectives •
To detail the location of lipomas of the head and neck. •
To understand the embryology involved in intracranial head and neck lipomas. •
To be aware of the associated findings of head and neck lipomas. •
To describe the imaging characteristics of head and neck lipomas across the spectrum of imaging modalities.
Background INTRACRANIAL LIPOMAS
Intracranial lipomas are rare lesions representing less than 0.1% of all intracranial tumours [1] . The location is classicaly at or close to the midline, usually in the pericallosal cistern. Intracranial lipomas are usually incidental findings with symptoms being rare. As such, surgical resection is usually not considered for intracranial lipomas. The risks of resection are liable to outweigh the benefits owing to the strong attachment of the lipoma to surrounding structures and the presence of nerves and vessels within them. Indeed, in cerebellopontine angle lipomas, the seventh and eighth cranial nerve complex can sometimes be seen to coarse through the lipoma [1] . The presence of a lipoma in the subarachnoid space can lead to interference in growth of cortical tissue with resultant cortical dysplasia [3] .
• Headaches • Seizure activity secondary to cortical dysplasia • Cranial nerve deficits
Embryology
The consensus opinion is that intracranial lipomas are congential maformations resulting from the abnormal persistence and differentiation of the meninx primitiva (the developmental precursor of the meninges) during the development of the subarachnoid cisterns [1] . The persistent mesenchyme subsequently differentiates into fatty tissue. This theory explains the subarachnoid location of intracranial lipomas and the presence of neurovascular structures within them. In addition the frequencies of location of intracranial lipomas is explained by the sequence of dissolution of the meninx primitiva [1] .
EXTRCRANIAL LIPOMAS OF THE HEAD AND NECK
Benign lipomas are the most common soft tissue tumour in the head and neck, that said only 13% of lipomas occur in the head and neck [4] .There is an equal distribution between the sexes, with presentation most commonly after the age of 40 years and in a subcutaneous location. The most common location for a head and neck lipoma is in the posterior neck [4] . Lipomas consist of mature fat cells, arranged in lobules separated by thin fibrous septae and surrounded by a capsule.
Locations of head and neck lipomas [5]:
• The most important differential diagnosis is liposarcoma. The incidence of liposarcoma is low, with approximately 250 cases diagnosed annually in the United State. Furthermore the majority of liposarcomas are found in the retroperitoneum and extremities with only approximately 5% of cases occurring in the head and neck. Liposarcomas originate from primitive mesenchymal cells and not from mature fat cells. Malignant transformation from benign lipomas is not thought to occur. 
Imaging findings OR Procedure details INTRACRANIAL LIPOMAS

Imaging appearance
The imaging findings of intracranial lipomas are usually characteristic allowing confidence in diagnosis. When encountering a lesion that may represent a lipoma it is vital to keep the common locations in mind.
Intracranial lipomas are most commonly diagnosed using either computed tomography (CT) or magnetic resonance imaging (MRI). The diagnosis can however be made using plain film or, in neonates, ultrasound (US).
Plain film on page 14
A large lesion may be seen as an area of radioluceny in the midline. Marginal calcification is often present where the lipoma merges with the surrounding cortical tissue. This can lead to the 'bracket' sign, with luceny evident between the brackets.
Ultrasound
Lipomas appear as abnormal echogenic foci commonly seen in the midline and showing posterior acoustic shadowing [6] .
CT on page 14
Intracranial lipomas are sharply defined low attenuation lesions. No enhancement is seen following the administration of intravenous contrast. Calcification is often present, usually of the fibrous capsule surrounding the lesion although calcification can occur within the centre of the lesion. Attenuation values will be negative in keeping with the presence of fat, published attenuation values of intracranial lipomas range from -40 to -100 Hounsfield units (HU) [3] .
MRI
The appearance of intracranial lipomas on MRI are that of a hyperintense lesion on T1 imaging on page 15 that becomes isotense on long TR images as the TE increases [1] . Large lipomas, normally in the interhemispheric fissure, may show chemical shift artifact. The appearance on fat saturated images on page 16 is that of a lesion isointense to grey matter. 
Differential
EXTRACRANIAL LIPOMAS OF THE HEAD AND NECK
Imaging Appearances
If palpable these lesions are often referred for US, where a diagnosis can usually be made without the need for further imaging. Otherwise they are commonly incidental diagnoses at cross sectional examinations performed for other reasons
Ultrasound
Relative to adjacent muscle most (76%) of lipomas are hyperechoic, although iso-and hypoechoic forms exist [4] . They are commonly elliptical with a well defined border. They do not show posterior enhancement and are compressible. Lipomas have a heterogenous internal appearance, classically with multiple fine echogenic lines parallel to the skin surface. If the diagnosis contradicts the clinical impression, fine needle aspiration or cross sectional imaging may be required.
A lipoma is seen as low attenuation structure with a CT number matching that of fat. A capsule may be visible and there may be mass effect. No enhancement is evident following the administration of intravenous contrast.
Magnetic Resonance Imaging
Head and neck lipomas follow the signal characteristics on MRI. Chemical shift artifact can be seen with larger lipomas and signal will be suppressed on fat supression techniques.
Differential Diagnosis
• Madelung disease (also known as Launois-Bensaude disease) [4] . 
